2017). 48
However, progress in science in the past two decades suggests that the fundamental nature of the 49 dose response is hormetic and not linear or threshold (Calabrese and Baldwin is case-specific. Nevertheless, it seems to be occurring widely in a similar way both in 162 susceptible and resistant organisms, in agreement with suggestion by Calabrese and Baldwin 163 (2002) . It would also be reasonable to examine exposure-response relationship separately for 164 each endpoint as hormetic response is not necessarily observed in all the endpoints (Fig. 2-5) . 165 This is particularly important when assessing dry matter or biomass, which is also used in risk 166 assessment (U.S. EPA, 2014), as there are indications that hormetic responses may vary among 167 shoot, root and total plant ( points would be needed. There is, however, a long way to go to conclude whether the stimulatory 208 effects of environmental hormesis are beneficial in the longer term. Plant dry matter production 209 may be a more appropriate endpoint for deciding whether hormesis is beneficial in the long run 210 and for risk assessment as it reflects the accumulated plant stress (Larcher, 2003) and is already 211 used in the ecological risk assessment (U.S. EPA, 2014). 212
Further research is needed on low-exposure response to test the effects on plants of poor 213 robustness and in adult and mature trees with closed canopy (hormesis age-dependency). 214
Environmental hormesis (Fig. 2-5 
Conditioning hormesis in post-harvest engineering

247
Environmental hormesis can be utilized not only to accelerate the achieving of marketable 248 quality in cultivated crops and enhance the production of important to humans compounds by 249 plants, but also for post-harvest purposes. One use would be to increase the post-harvest fruit 250 adaptation to environmental stresses along with fruit quality in terms of human nutrition. 
281
A big effort has been put by the air pollution research community and plant scientists to 282 understand the effects of future environmental change scenaria; however, do hormetic effects 283 (Fig. 3-5 ) indicate that plants are already facing environmental stress? Although knowledge 284 remains inadequate, evidence indicates that there are taxa showing hormetic response to 285 pollutant levels that are common nowadays in Northern Hemisphere (Fig. 3-5 ). Taking into 286 account species-specific responses at low-level exposures (Fig. 3-5 Grime, 1973 Grime, , 1979 Grime, , 2001 ). This is a classical example of hormesis where few 297 plant species can tolerate at low levels of productivity, many species thrive at intermediate levels 298
of productivity, and thus species richness peaks, and few species with high competitive capacity 299 can dominate at high levels of productivity. A recent study was conducted using data from 300 coordinated surveys conducted throughout grasslands of various site productivities worldwide 301 
Hormesis and competition
313
Overcompensation stimulatory effects can be a critical driving force in competition when plants 314 compete for light, mineral nutrients, water or space, and may lead to negative effects through 315 trade-offs between survival and reproduction (Calabrese, 1996) . In the examples examined here, 316 the metabolic costs for allocating resources to survival ( Therefore, hybrid larch followed a competitive strategy in relatively productive and undisturbed 321 vegetation, whereas Japanese larch followed a stress-tolerant strategy (Grime, 1977) . It seems 322 hybrid larch, with low capacity for defense against stress, experienced adverse effects in 323 productive capacity, whereas Japanese larch, with high defense capacity, experienced beneficial 324 effects in productive capacity. species. In turn, hormesis should be implemented within the Menge-Sutherland model. 335
Hormesis and plasticity
336
As shown above, hormesis is inseparable from the evolutionary principles of homeostasis and 337 optimization (Rozman and Doull, 2003) . Plasticity is 'a basic and primitive biologically selected 
Quercus phellos (j)
